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Purpose and Test Procedure

The purpose of the five (5) non-deformable impactor side impact tests was for research and

development in support ofthe CRASH3 damage algorithm reformulation.

The subject vehicle, a 1992 Chevrolet Caprice, was equipped with a 5.7-liter, 8-cylinder, inline,

gasoline engine with a 3-speed automatic transmission. The test weight of the vehicle was 1794

kilograms and the vehicle was instrumented with eleven (11) accelerometers oriented to measure

X-, Y-, and Z-axis accelerations.

The vehicle was impacted by an FMVSS 214 type impactor with a non-deformable contoured

face and straight wheels. The impactor’ s test weight was 1739 kg.

Each crash test event was recorded by five (5) high-speed motion picture cameras operating at

approximately 1000 frames per second.

The left edge of the impactor’s face was aligned with the point 480 mm behind the subject

vehicle’s front wheel centerline.
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Section 2.0

Vehicle and Test Data



Table 1 Test Vehicle Information

Vehicle Manufacturer: General Motors Model Year: 1992

Make/Model: Chevrolet/Caprice VIN: 1G1BL5374NW138451

Body Style: 4-door sedan Color: White

Engine Data: Type: Inline Cylinders: 8 Displacement: 5.7-liter

Transmission Data: _3_ Speed, _ Manual, _X_ Automatic, _ Fwd, _X_ Rwd, _4wd

Date Vehicle Received: 01/26/95 Odometer Reading: 66,186

Dealer's Name And Address: NA

Accessories:

Power Steering Yes Automatic Transmission Yes

Power Brakes Yes Automatic Speed Control No

Power Seats No Tilting Steering Wheel Yes

Power Windows Yes Telescoping Steering Wheel No

Tinted Glass Yes Air Conditioning Yes

Radio Yes Anti-Skid Brake No

Clock Yes Rear Window Defroster Yes

Other None

Remarks:

1. Is the vehicle stock throughout? Yes

2. Does vehicle show evidence of prior accident history? No

3. Does vehicle show any significant corrosion? No

4. Condition of the ffont/rear bumper and frame: Good

Certification Data From Vehicle's Label:

Vehicle Manufactured By: General Motors

Date ofManufacture: 4/92 VIN: 1G1BL5374NW138451

GVWR: 5234 lbs.

GAWR: Front: 2549 lbs., Rear: 2685 lbs.
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Table 1 Test Vehicle Information. Cont'd.

Tires On Vehicle (Mfr., Line, Size): Goodyear, P235/70R15

Tire Pressure With Maximum Capacity Vehicle Load: Front: 300 lcPa

Rear: 300 kPa

Spare Tire (Mfr., Line, Size): Goodyear, P235/70R15

Type Of Seats: Front: Split bench

Rear: Bench

Type OfFront Seat Backs: Fixed

Maximum Width: 1956 mm

Wheelbase: 2945 mm

Location ofLabel Stating Tire Data:

The label was located on the driver's door.

Tire & Capacity Data From Vehicle's Label:

Recommended Tire Size: P235/70R15

Recommended Cold Tire Pressure: Front: 35 psi; Rear: 35 psi

Designated Seating Capacity: Front: 3

Rear 3

Total: 6

Vehicle Capacity Weight: 1100 lbs.

1

Pre-test attitude measured with third axle installed.
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Table 1 Test Vehicle Information. Cont'd.

Weight Of Test Vehicle:

Right Front 530 kg Right Rear 375 kg

Left Front 511 kg Left Rear 378 kg

Total Front Weight 1041 kg (58.0% of Total Vehicle Weight)

Total Rear Weight 753 kg (42.0% of Total Vehicle Weight)

Total Test Weight 1794 kg

Weight of ballast secured in vehicle cargo area 0 kg

Components removed to meet target test weight: None

CG = 1236 mm rearward of front wheel centerline

Vehicle Attitudes.

Pre-test: LF 722; RF 723; LR 558; RR 544
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Table 2 Impactor Information

Impactor Type: FMVSS 214

Crabbed Angle: 0°

Impactor Face Type: Contoured non-deformable

Weight of Imoactor:

Right Front: 379 kg Right Rear: 490 kg

Left Front: 220 kg Left Rear: 650 kg

Total Front Weight 599 kg

Total Rear Weight 1140 kg

Total Test Weight 1739 kg
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Figure 1 Vehicle Accelerometer Placement
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Figure 2 Impactor Accelerometer Placement
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Figure 3 Camera Positions
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Data Acquisition Explanations

Test 950131-2:

The vehicle’s left rear sill Y-axis acceleration data channel, LRSYG1, recorded

questionable data because the device’s mounting broke loose from the vehicle during the

impact event and the device’s cable was cut by vehicle crush at approximately 14 milliseconds

This anomaly affected the computations of the vehicle’s left rear sill Y-axis velocity and

displacement.

The vehicle’s left rear sill X-axis acceleration data channel, LRSXG1, recorded

questionable data because the device’s mounting broke loose from the vehicle during the

impact event. This anomaly affected the computations of the vehicle’s left rear sill X-axis

velocity and displacement.

Test 950206-1:

The vehicle’s left rear sill Y-axis acceleration data channel, LRSYG1, exceeded its full

scale output between 24 and 27 milliseconds. This anomaly affected the computations of the

vehicle’s left rear sill Y-axis velocity and displacement

Test 950206-2:

The vehicle’s center of gravity X-, Y-, and Z-axis acceleration data channels, VCGXG1,

VCGYG1, and VCGZG1, exceeded their full scale outputs between 24 and 29 milliseconds.

These anomalies affected the computations of the vehicle’s center of gravity velocities,

displacements, and resultant acceleration.
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Section 3.0

Test 950131-1 Summary
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Table 6 Test Conditions

Test No. 950131-1

Date of test: 01/3 1/95

Time of test: 11:35

Ambient temperature at impact area: -5° C

Intended impact velocity: 8.0 kph

Actual impact velocity: Primary = 8.4 kph

Secondary =8.4 kph

Subject Vehicle Data

Length of direct contact damage: 1590 mm

Maximum cumulative crush at

vehicle side sill height: 9 mm

Maximum cumulative crush at

vehicle axle height: 27 mm

Maximum cumulative crush at

vehicle mid-door height: 16 mm

Vehicle Attitudes:

Post-Test: LF: 724; RF 724; LR: 561; RR: 544

All distance measurements are in millimeters.
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Table 7 Vehicle Crush at Vehicle Axle Height

Test No. 950131-1

FL = 1221

Cl = 10

C2 = 9

C3 = 19

C4 = 18

C5 = 21

C6 = 10

NOTE: FL is the post-test length of the damaged surface.

Measurements Cl - C6 were spaced equally apart over the post-impact length of the damaged

surface. This distance is defined as length "FL" on the vehicle crush profile plot.

All measurements are in millimeters.
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Table 10 Camera Information

Test No. 950131-1

Camera

Number Location Type

Lens

(mm)
Speed

(fps)

Purpose of

Camera Data

1 Panning Bolex 16 24 Impact overall

2 Left front Photosonic 13 490 Impact overall

3 Left rear Photosonic 25 500 Impact overall

4 Overhead Photosonic 8.5 500 Impact overall

5 Onboard

moving barrier Photosonic 13 502 Impact overall
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Table 1 1 Test Conditions

Test No. 950131-2

Date of test: 01/31/95

Time of test: 1342

Ambient temperature at impact area: -2° C

Intended impact velocity: 24. 1 kph

Actual impact velocity: Primary = 24.5 kph

Secondary = 24.5 kph

Subject Vehicle Data

Length of direct contact damage: 1590 mm

Maximum cumulative crush at

vehicle side sill height: 68 mm

Maximum cumulative crush at

vehicle axle height: 135 mm

Maximum cumulative crush at

vehicle mid-door height: 68 mm

Vehicle Attitudes:

Post-test: LF: 741; RF: 730; LR: 557; RR: 548

All distance measurements are in millimeters.

4-2



Table 12 Vehicle Crush at Vehicle Axle Height

Test No. 950131-2

FL = 2053

Cl = 100

C2 = 118

C3 = 118

C4 = 112

C5 = 98

C6 31

NOTE: FL is the post-test length of the damaged surface.

Measurements Cl - C6 were spaced equally apart over the post-impact length of the damaged

surface. This distance is defined as length "FL" on the vehicle crush profile plot.

All measurements are in millimeters.
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Table

13

Vehicle

Accelerometer

Locations

and

Data

Summary

Test

No.

950131-2
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Table 15 Camera Information

Test No. 950131-2

Camera

Number Location Type

Lens

(mm)
Speed

(fps)

Purpose of

Camera Data

1 Panning Bolex 16 24 Impact overall

2 Left front Photosonic 13 500 Impact overall

3 Left rear Photosonic 25 490 Impact overall

4 Overhead Photosonic 8.5 500 Impact overall

5 Onboard

moving barrier Photosonic 13 500 Impact overall
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Table 16 Test Conditions

Date of test: 01/31/95

Test No. 950131-3

Time of test: 1559

Ambient temperature at impact area: -2° C

Intended impact velocity: 32.2 kph

Actual impact velocity: Primary = 32.3 kph

Secondary = 32.3 kph

Subject Vehicle Data

Length of direct contact damage: 1590 mm

Maximum cumulative crush at

vehicle side sill height: 186 mm

Maximum cumulative crush at

vehicle axle height: 271 mm

Maximum cumulative crush at

vehicle mid-door height: 205 mm

Vehicle Attitudes:

Post-test: LF: 720; RF: 718; LR: 561; RR: 547

All distance measurements are in millimeters.
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Table 17 Vehicle Crush at Vehicle Axle Height

Test No. 950131-3

FL = 2051

Cl = 205

C2 = 224

C3 = 239

C4 = 256

C5 = 222

C6 = 118

NOTE: FL is post-test length of damaged surface.

Measurements Cl - C6 were spaced equally apart over the post-impact length of the damaged

surface. This distance is defined as length "FL" on the vehicle crush profile plot.

All measurements are in millimeters.
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Table

18

Vehicle

Accelerometer

Locations

and

Data

Summary

Test

No.

950131-3
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Table 20 Camera Information

Test No. 950131-3

Camera

Number Location Type

Lens

1mm)
Speed

(fps)

Purpose of

Camera Data

1 Panning Bolex 16 24 Impact overall

2 Left front Photosonic 13 500 Impact overall

3 Left rear Photosonic 25 * Impact overall

4 Overhead Photosonic 8.5 498 Impact overall

5 Onboard

moving barrier Photosonic 13 498 Impact overall

*The film snapped due to the cold weather.
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Table 21 Test Conditions

Test No. 950206-1

Date of test: 02/06/95

Time of test: 1124

Ambient temperature at impact area: -14° C

Intended impact velocity: 32.2 kph

Actual impact velocity: Primary = 32.3 kph

Secondary = 32.3 kph

Subject Vehicle Data

Length of direct contact damage: 1590 mm

Maximum cumulative crush at

vehicle side sill height: 278 mm

Maximum cumulative crush at

vehicle axle height: 356 mm

Maximum cumulative crush at

vehicle mid-door height: 286 mm

Vehicle Attitudes:

Post-test: LF: 718; RF: 704; LR: 584; RR: 522

All distance measurements are in millimeters.
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Table 22 Vehicle Crush at Vehicle Axle Height

Test No. 950206-1

FL = 2039

Cl = 298

C2 = 316

C3 = 329

C4 = 345

C5 = 307

C6 = 169

NOTE: FL is post-test length of damaged surface.

Measurements Cl - C6 were spaced equally apart over the post-impact length of the damaged

surface. This distance is defined as length "FL" on the vehicle crush profile plot.

All measurements are in millimeters.
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Table

23

Vehicle

Accelerometer

Locations

and

Data

Summary

Test

No.

950206-1
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Table 25 Camera Information

Test No. 950206-1

Camera

Number Location Tvpe

Lens

(mm)
Speed

ffps)

Purpose of

Camera Data

1 Panning Bolex 16 24 Impact overall

2 Left front Photosonic 13 500 Impact overall

3 Left rear Photosonic 25 492 Impact overall

4 Overhead Photosonic 8.5 502 Impact overall

5 Onboard

moving barrier Photosonic 13 498 Impact overall
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Table 26 Test Conditions

Date of test: 02/06/95

Test No. 950206-2

Time of test: 13:48

Ambient temperature at impact area: -12° C

Intended impact velocity: 56.3 kph

Actual impact velocity: Primary = 56.5 kph

Secondary = 56.5 kph

Subject Vehicle Data

Length of direct contact damage: 1590 mm

Maximum cumulative crush at

vehicle side sill height: 605 mm

Maximum cumulative crush at

vehicle axle height: 670 mm

Maximum cumulative crush at

vehicle mid-door height: 608 mm

Vehicle Attitudes:

Post-test: LF: 724; RF: 724; LR: 561; RR: 544

All distance measurements are in millimeters.
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Table 27 Vehicle Crush at Vehicle Axle Height

Test No. 950206-2

FL = 1937

Cl = 572

C2 = 594

C3 = 620

C4 = 652

C5 = 637

C6 = 324

NOTE: FL is post-test length of damaged surface.

Measurements Cl - C6 were spaced equally apart over the post-impact length of the damaged

surface. This distance is defined as length "FL" on the vehicle crush profile plot.

All measurements are in millimeters.
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Table 30 Camera Information

Test No. 950206-2

Camera

Number Location Tvpe

Lens

(mm)
Speed

(fps)

Purpose of

Camera Data

1 Panning Bolex 16 24 Impact overall

2 Left front Photosonic 13 500 Impact overall

3 Left rear Photosonic 25 492 Impact overall

4 Overhead Photosonic 8.5 500 Impact overall

5 Onboard

moving barrier Photosonic 13 500 Impact overall
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List ofPhotographs

Test No. 950131-1

A-l. Pre-Test Front View

A-2. Post-Test Front View

A-3. Pre-Test Left Front Three-Quarter View

A-4. Post-Test Left Front Three-Quarter View

A-5. Pre-Test Left Side View

A-6. Post-Test Left Side View

A-7. Pre-Test Left Rear Three-Quarter View

A-8. Post-Test Left Rear Three-Quarter View

A-9. Pre-Test Rear View

A-10. Post-Test Rear View

A-l 1. Pre-Test Right Side View

A- 12. Post-Test Right Side View





Figure A-2. Post-Test Front View
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Figure A-l . Pre-Test Front View



Figure A-3. Pre-Test Left Front Three-Quarter View

Figure A-4. Post-Test Left Front Three-Quarter View



Figure A-5. Pre-Test Left Side View
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Figure A-6. Post-Test Left Side View



Figure A-7. Pre-Test Left Rear Three-Quarter View

Figure A-8. Post-Test Left Rear Three-Quarter View



Figure A-10. Post-Test Rear View



Figure A-ll. Pre-test Right Side View

Figure A-12. Post-Test Right Side View



List ofPhotographs

Test No. 950131-2

A- 13. Post-Test Front View

A- 14. Post-Test Left Front Three-Quarter View

A- 15. Post-Test Left Side View

A- 1 6. Post-Test Left Rear Three-Quarter View

A-17. Post-Test Rear View

A- 18. Post-Test Right Side View
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Figure A-13. Post-Test Front View

Figure A- 14. Post-Test Left Front Three-Quarter View



Figure A-15. Post-Test Left Side View

Figure A-16. Post-Test Left Rear Three-Quarter View



Figure A-18. Post-Test Right Side View
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A-20. Post-Test Left Front Three-Quarter View

A-21. Post-Test Left Side View

A-22. Post-Test Left Rear Three-Quarter View

A-23. Post-Test Rear View

A-24. Post-Test Right Side View
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Figure A-20. Post-Test Left Front Three-Quarter View



Figure A-2 1 . Post-Test Left Side View

Figure A-22. Post-Test Left Rear Three-Quarter View



Figure A-23. Post-Test Rear View

Figure A-24. Post-Test Right Side View
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A-25. Post-Test Front View

A-26. Post-Test Left Front Three-Quarter View

A-27. Post-Test Left Side View

A-28. Post-Test Left Rear Three-Quarter View

A-29. Post-Test Rear View

A-30. Post-Test Right Side View





Figure A-26. Post-Test Left Front Three-Quarter View



Figure A-27. Post-Test Left Side View

Figure A-28. Post-Test Left Rear Three-Quarter View
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Figure A-29. Post-Test Rear View

Figure A-30. Post-Test Right Side View
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Test No. 950206-2

A-3 1 . Post-Test Front View

A-32. Post-Test Left Front Three-Quarter View

A-3 3. Post-Test Left Side View

A-34. Post-Test Left Rear Three-Quarter View

A-3 5 . Post-Test Rear View

A-3 6. Post-Test Right Side View





Figure A-3

1

. Post-Test Front View

Figure A-32. Post-Test Left Front Three-Quarter View



Figure A-34. Post-Test Left Rear Three-Quarter View



Figure A-36. Post-Test Right Side View
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Vehicle Accelerometer Information

No. Location Axis Manufacturer Model

Serial

Number
Orientation

(+ Sensing)

1 Vehicle center of gravity X Endevco 7264 BB68 Front

Y Endevco 7264 BD41J Left

Z Endevco 7264 BH14J Up

2 Left rear seat X Endevco 7264 BG20J Rear

Y Endevco 7264 BN09J Right

3 Right rear seat X Endevco 7264 BG38J Front

Y Endevco 7264 AJ49 Right

4 Left front sill X Endevco 7264 EJ60J Rear

Y Endevco 7264 BF05 Right

5 Right front sill X Endevco 7264 BC41J Rear

Y Endevco 7264 BD75J Right



Impactor Accelerometer Information

No. Location Axis Manufacturer Model

Serial

Number
Orientation

(+ Sensing)

1 Center of Gravity X Endevco 7264 DA06H Front

Y Endevco 7264 EH78J Left

Z Endevco 7264 BF24J Up

2 Left Side Rail X Endevco 7264 DP87J Front

Y Endevco 7264 BI30J Left



Sign Convention

All Dummy, Barrier, and Vehicle Channels:

+X: Forward

+Y: Leftward

+Z: Upward

+Force: Tension
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